In the control hearts, LVEDP increased gradually after ischemic arrest and and after ischemic arrest. During the ischemic period, the Pi peak intensity increased markedly and moved toward the Cr-P peak, while peak intensities of both Cr-P and ATP decreased. Myocardial intracellular pH values before and during ischemia are shown in Fig. 6A . pH decreased progressively starting immediately after induction of ischemia (Fig. 6A ). Diltiazem and lidocaine significantly retarded the fall in myocardial intracellular pH during ischemia in a dose-dependent fashion (Fig. 7) . Figure 6B shows changes in ATP content during ischemia and reperfusion. In the control hearts, ATP levels decreased gradually after ischemic arrest and did not recover to preischemic levels after reperfusion (Fig. 6B) . Diltiazem significantly suppressed the progression of ATP breakdown during ischemia and improved the ATP recovery after reperfusion. In the lidocaine-treated groups, the level of ATP in the later phase of reperfusion was Fig. 9 . The relationship between the myocardial depressant effect and the attenuation of the fall in intracellular pH produced by diltiazem (A) and lidocaine (B). but for 2 hours in the latter. In our investigation, there were no differences between the lidocaine-treated groups and the control with respect to myocardial intracellular pH or the level of ATP 40min after ischemia. Thus, it is possible that the difference in duration of ischemia was the cause of the conflicting results obtained in these previous studies.7),32),33) Administration of lidocaine to the isolated rat heart retarded the progression of the drop in myocardial pH during ischemia and improved ATP recovery after reperfusion.
If these results are verified by further studies in local ischemia models, it would indicate that a clinically relevant dose of lidocaine may be useful during early reperfusion in patients at risk of developing acute myocardial infarction, not only for dealing with arrhythmia, but also to minimize ischemic myocardial injury.
